Using a simple automated procedure for measurement of total estrogens in urine, we found that several estrogen conjugates gave higher fluorescence yields than did the corresponding free steroids. In the analysis of urine samples from pregnant women, the "direct Kober reaction" gave consistently higher values than those obtained after preliminary acid or enzymatic hydrolysis. The effects of storage and urine dilution on results for estrogens were also investigated.
samples from pregnant women, the "direct Kober reaction" gave consistently higher values than those obtained after preliminary acid or enzymatic hydrolysis. The effects of storage and urine dilution on results for estrogens were also investigated. (n = 11) (n = 11) (n = 9) (n = 11) (n = 12) (n = 9) (n = 11) (n = 12) (n = 9)
The result obtained at the usual dilution (200-fold) has been assigned the value 100, for both hydrolyzed and unhydrolyzed samples, and the results obtained at the lower or higher dilutions corrected accordingly. 2) . Fresh 24-hour urine specimens from pregnant women were used in this study.
Results
We assessed the relative fluorescence of equimolar solutions of estriol, estradiol, and estrone, and of some of their sulfate and glucosiduronate conjugates, when analyzed by the automated method.
The results are given in Table 1. The following experiments were then done on a number of urine samples from pregnant women. 1. Twenty-two different samples were analyzed in the usual way, and again after preliminary acid or enzymatic hydrolysis of the urine. The results are given in Table 2. 2. Samples were analyzed with or without preliminary acid or enzymatic hydrolysis after storing the assessed. Table 3 shows the results.
4. The estrogen conjugates were first hydrolyzed either by acid or enzyme and the pH of the hydrolysate was adjusted to 11.0 with 6 mol/liter NaOH.
One-half was used as a control, and the other half was extracted with fivetimes itsvolume of a mixture of equal volumes of petroleum ether (40-60 #{176}C) and diethyl ether. The organic phase was discarded.
The aqueous phase and the control samples were readjusted to pH 5.0 with 6 mol/liter HC1, and both were analyzed.
The results are given in Table 4 .
Mean estrogen concn (mg/liter) ±SD
The help and advice of Drs. S. S. Brown and M. G. Rinsler is gratefully acknowledged. Our thanks go to Mr. K. Virapen for his technical help during part of this study. The fullyautomated procedure for measuring total urinary estrogens is indeed practicable and results are promptly obtained. The technique isalso precise and robust, the resultsbeing little affectedby storing the urine, even at room temperature, for a few days.
However, for the proper use of assays for the management of high-risk pregnancies, one must be thoroughly familiar with the accuracy and specificity of the procedure used. So far as specificity is concerned, it #{149}has been implied (1-3) that the automated technique measures the same steroidalentity as do the manual procedures and that higher values are obtained by the automated technique because the acid hydrolysis step is omitted. Our results,with use of enzymatic hydrolysis,clearlydemonstrate that this assumption is incorrect.With all the specimens assayed, there was good agreement between the resultsobtained by either acid or enzymatic hydrolysis; furthermore, both values were consistently much lower than the resultsobtained by the automated procedure without initial hydrolysis.It isrelevantthat the pure estrogen conjugates gave fluorescence yields in this method that varied according to the nature of conjugation, and that were different from those obtained with the corresponding free estrogen. Of the nine conjugates tested, seven gave fluorescence yields that were much greater than were those for corresponding free steroids. Thus, whatever the sequence of chemical reactions taking place with the Kober reagent, the initial complete hydrolysis of the conjugates evidently does not occur.
In considering the significanceof these findings, it must be recognized that our present knowledge is concerned with the relationshipof free estriol or total free estrogens to fetalwell-being and the functional integrityof the feto-placental unit (8-13). Until further information on the significance of estriol conjugates becomes available, it may be necessary to hydrolyze the urine before analysis to ensure the measurement of the free estrogen, which in late pregnancy is about 80% estriol. Furthermore, the data presented in Table 4 suggest that the use of the automated technique to hydrolyzed specimens is adequate and that a purification step to remove neutral steroids and nonsteroidal compounds by extraction with organic solvents, or by alkaline partition,or both isunnecessary.
We emphasize that the accuracy of estrogen determinations in the automated technique was affected by the degree of urine dilution. Furthermore, the dilution effect was virtually identical in the unhydrolyzed as well as the acid-or enzyme-hydrolyzed samples. This effect was most apparent when samples were analyzed at the lower dilution, and was less significant at the higher dilution. The recoveries of free estriol added to urine specimens at different dilutions were the same, so a urinary component other than estriol must be responsible for the effect.
